Cyclic tensile strain promotes chondrogenesis of bone marrow-derived mesenchymal stem cells by increasing miR-365 expression.
The chondrogenic differentiation of bone marrow-derived mesenchymal stem cells (BMSCs) is critical for cartilage regeneration. Tissues constructed from BMSCs through cartilage tissue engineering still exhibit some histological, morphological, and biomechanical differences from normal cartilage tissues. Cyclic tensile strain (CTS) can increase chondrogenic gene expression and reduce hypertrophic gene expression in chondrocytes. miR-365 has been identified as a mechanoresponsive microRNA and is an important regulator of both chondrocyte hypertrophy and differentiation. Therefore, we hypothesized that CTS may promote the chondrogenesis of BMSCs by upregulating the expression of miR-365. BMSCs were subjected to CTS to investigate the effects and mechanism on chondrogenesis. An Agilent miRNA microarray was used to profile miRNAs in the CTS-treated BMSCs and 3D-cultured control BMSCs. miR-365 was shown to interact with HDAC4 mRNA through a luciferase reporter assay. An animal cartilage defect model was constructed and different groups of BMSCs were implanted to investigate their in vivo effect. CTS promoted BMSC chondrogenesis. miR-365 was significantly upregulated in CTS-treated cells and played an important role in CTS-mediated chondrogenesis. Luciferase assays showed that HDAC4 is a direct target of miR-365. An in vivo study showed that CTS treatment and miR-365 overexpression could promote cartilage regeneration from BMSCs. CTS can promote the expression of miR-365, a crucial mechanosensitive microRNA involved in the chondrogenesis of BMSCs, which directly inhibits the expression of HDAC4, in turn, enhancing the chondrogenesis of BMSCs.